Analysis of the antigen binding site of anti-deoxycholate monoclonal antibody using a novel affinity labeling reagent, acyl adenylate.
Large-scale analysis of protein-protein interaction sites is especially needed in the postgenomic era. The combination of affinity labeling with mass spectrometry is a potentially useful high-throughput screening method for this purpose. However, reagents in current use are not ideal as some cause damage to the target molecule and others have poor solubility in physiologic aqueous buffers. In this paper, we describe a novel affinity labeling reagent, acyl adenylate, which is highly soluble in aqueous solutions and reacts in a pH-dependent manner. The adenylate of deoxycholic acid reacts with amino groups on the side chain of a lysine residue and at the N-terminus of proteins/peptides. The reactivity and stability of this reagent were investigated, and it was confirmed that, after formation of a reversible ligand-protein complex under weakly acidic conditions, derivatization with acyl adenylate occurred at the target site under weakly alkaline condition. We further demonstrated the utility of this reagent for affinity labeling using a monoclonal antibody with high affinity for deoxycholic acid. Competitive ELISA indicated that deoxycholic acid was labeled around the antibody ligand binding site, thus enabling the structural elucidation of the ligand-protein interaction. In addition, LC/ESI-MS/MS analysis of the labeled peptide obtained by enzymatic digestion and affinity extraction allowed the identification of the structure surrounding the antigen binding site.